
Documentation Related to Frequency of Testing 
Interlocks 

 
Attached are the documents that describe the 

complexity and reliability of interlock systems 
found at the C-A Department at Brookhaven 

National Laboratory.  As indicated in NCRP Report 
88, Radiation Alarms and Access Control Systems, 
page 43, the frequency of testing should be related 
to the complexity and demonstrated reliability of 
the access control system.  The specific wording 

regarding frequency of testing is found in the BNL 
RadCon Manual Appendix 3A, which is located at: 

 
https://sbms.bnl.gov/program/pd01/pd01d231.htm  
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 date:  January 16, 2001  

to:  T. Sheridan     

from:  S. Musolino (signed original on file)     

subject: RPWG Meeting 01-01, January 10, 2001  

 
 
In attendance: W. R. Casey, W. Gunther, P. Jones, H. Kahnhauser, S. Layende
S. Musolino, P. Williams 
 
 
The e-mail vote on the subcommittee proposal in Attachment 1 for the CAD ex
month interlock testing was completed at the meeting to obtain a quorum. The p
passed.  Therefore, the Working Group recommends approval of the proposed c
BNL RadCon Manual. 
 
Attachment 8.11 to the Radiation Work Permit procedure (shown in Attachmen
the use of respiratory protection to minimize total effective dose equivalent was
accepted with e-mailed comments 1 and 2 from Bob Miltenberger, Attachment 
was deemed valid, but should be handled by the BNL respiratory protection pro
and not the RWP procedure. The exemptions were left in but will require concu
management on a case-by-case basis.  Since allowance of a facial contaminatio
would cause and ORPS to be issued, Steve Layendecker was asked to review th
DOE. 
 
Attachments:  3 
cc: RPWG 
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Attachment 1 

Current Wording in RadCon Manual CHAPTER 3 

 
 
APPENDIX 3A Physical Access Controls for High and Very High Radiation Areas 

1. Area Interlock Requirements for High Radiation Areas >5 rem/hr:  

a. … 

b. All security systems which are in use shall have the functioning of all 
components tested at least every six months. Devices which establish a 
threshold on a variable parameter signal (such as magnetic current 
interlocks, or beam or radiation intensity interlocks) shall be tested 
following as established procedure so that the threshold trip point is 
known. For independent and redundant systems, the tests shall examine 
proper functioning of each redundant subsystem. 
NOTE: For systems that have ongoing operations exceeding the six-
month testing cycle exemptions from this testing requirement may be 
requested from the Manager, Radiological Control Division.  

c. … 
 
Proposed Change: 
 
1 Area Interlock Requirements for High Radiation Areas >5 rem/hr:  

a) … 
b) An interlock system shall not be used to provide protection unless it has been 

tested within the interval specified below.  Such tests shall be done according to 
written procedures, and the results of the tests shall be recorded.  Devices that 
establish a threshold on a variable parameter signal, such as magnetic current 
interlocks, or beam or radiation intensity interlocks shall be tested following an 
established procedure so that the threshold trip point is known. For redundant 
systems, the tests shall examine proper functioning and independence of the 
redundant subsystems. 
i) For the accelerators, accumulators and beamlines that have an annual 

running period and a shutdown period, a rigorous functional test of all 
components shall take place within an interval of 12 months.   For all other 
accelerators, accumulators and beamlines, a rigorous functional test of all 
components shall take place within an interval of six months.   

NOTE: Exemptions from these testing requirements may be requested from the 
Manager, Radiological Control Division.  



 

 

Attachment 2 
 
Attachment 8.11 Evaluating the Use of Respiratory Protection to Minimize Total 
Effective Dose Equivalent 
 
Introduction 

Respiratory protection is primarily used to minimize or prevent the intake of radioactive 
materials by workers.  This usage is, therefore, an effective technique to minimize or 
prevent internal dose from internally deposited radioactive materials (uptake).  
Historically, radiological control personnel have assigned respiratory protection without 
significant regard to the drawbacks of its use.  This was primarily due to the stigma 
associated with internal deposition of radioactive materials, and sometimes due to the 
mistaken belief that internal dose is more hazardous than external dose.  Sound 
radiation protection principles and federal guidance/regulations recognize and require 
that radiological control programs evaluate the use of respiratory protection to ensure 
that the Total Effective Dose Equivalent (TEDE) is minimized. 
 
Total Effective Dose Equivalent (TEDE) is a summation of internal (committed effective 
dose equivalent) and external (effective dose equivalent) radiation dose expressed in 
the units of rem.  Obviously, the use of rem (or millirem) ensures that the total risk from 
internal and external dose is the same for the same unit measured, (i.e., 1 rem of 
internal dose has the same health effects as 1 rem of external dose). 
 
Policy 
It is a requirement of the BNL Radiological Control Program (Article 514.B.2 of the 
Radiological Control Manual) that the use of respirators will be avoided if its use 
increases the TEDE of the worker. 
 
Implementation Strategy 
BNL Radiological Control Division (RCD) will perform TEDE evaluations on all work 

activities where the estimated dose from external radiation exceeds 50 millirem to a 
worker per work evolution, and respiratory protection is being considered to 
minimize internal dose. 

RCD will assume that the use of respiratory protection results in a decreased work 
efficiency of 15-25%, i.e., of increased exposure time to external radiation of 15-
25%.  For normal planning purposes a value of 20% will be used.  The work 
planning group may approve values other than 20%, but within the range of 15-25% 
depending on the following factors: 
• relative health and conditioning of the individual worker 
• previous experience using respiratory protection by the worker 
• necessity of verbal communication between workers to ensure successful 

completion of the activity 
• expected length of the time spent in respiratory protection 
• physical exertion needed for the activity 
• any other pertinent factors 



 

 

 
Values outside the range of 15-25% may only be used with the concurrence of the 
Facility Services (FS) Manager, or Health Physics Technical Services (HPTS) Manager, 
or RCD Manager. 
 
RCD will calculate the TEDE with and without the use of respiratory protection 

assuming that one DAC-hour of airborne radioactivity is equal to 2.5 mrem TEDE. 
 

3.1 If the TEDE using respiratory protection exceeds the TEDE without using 
respiratory protection by less than or equal to 10 mrem, respiratory protection 
may be used at the discretion of the FS Representative or designee. 

 
3.2 If the TEDE using respiratory protection exceeds the TEDE without using 

respiratory protection by greater than 10 mrem but is less than or equal to 25 
mrem, the use of respiratory protection should be avoided. 

 
3.3 If the TEDE using respiratory protection exceeds the TEDE without using 

respiratory protection by greater than 25 mrem, respiratory protection shall not be 
used unless specifically authorized by the FS Manager or the HPTS Manager or 
the RCD Manager. 

 
 
Exception 1:  
RCD will normally assign respiratory protection to an individual regardless of TEDE 
evaluations if the surface or airborne contamination levels would likely result in a 
facial contamination without the protection provided by the respirator. 
 
Exception 2: 
RCD will normally assign respiratory protection to an individual regardless of TEDE 
evaluations if the individual is expected to exceed Special Bioassay Monitoring 
Requirements as described in FS-SOP-4025. 
 

TEDE evaluations shall be formally documented by memorandum to the FS Manager 
for all evaluations where an individual is expected to enter an area where they 
will be exposed to greater than 1 DAC-hr/hr airborne concentrations without 
respiratory protection.  The memorandum will include RWP number, individuals 
affected (names and identification numbers), and date of exposures.  The HPTS 
Manager and PM Manager will be copied on said memorandum.



 

 

Attachment 3 
 
 

 
From: Miltenberger, Robert P 
Sent: Friday, January 05, 2001 6:21 AM 
To: Musolino, Stephen; Layendecker, Steve; 'Kahnhauser@bnl.gov' 
Cc: Miltenberger, Robert P 
Subject: Proposed Modifications to Attachment 8.11 
 
As I reviewed this document again, I noticed three things that I believe 
need to be fixed: 
 
1. On page 2, line 2, the second use of TEDE on point 3 should be 
replaced by CEDE. 
 
2. Point  4 on page 2 seems to be in conflict with the starting premise 
that you only do the documentation if the external dose will be > 50 mrem. 
 
3. The attachment doesn’t address the issue of a person requesting a 
respirator even when one isn’t required.  I believe that OSHA allows this 
freedom to a worker.  In the first draft I recommended that we have an 
exception 3.  I still think that we need this and suggest that the wording 
should be something like: 
 
Exception 3: 
If a worker requests a respirator when it is not required and not in their 
dosimetric interest, the respirator can be issued after counseling the 
worker that their decision will most likely increase their TEDE.  When 
this occurs, the FS Representative shall document the action by memo to 
the FS, HPTS and PM Managers. 

 
 
 

 
 
 
 

 



Interlock Testing Frequency 
Presentation to Radiation Protection Working Group 
November 21, 2000 
 
Introductory slides are at: 
http://www.rhichome.bnl.gov/AGS/Accel/SND/RSC/RPWG%20Interlock%20Talk_files/f
rame.htm  
 
Notes on “Impact of Test Frequency on Reliability” by M. A. Azarm of the BNL Energy 
Sciences and Technology Department, and notes by D. Beavis of the BNL Physics 
Department on  “Frequency of Interlock Testing, Failures in PLC Based Access Control 
System and Failures in Relay Based Access Control System” are attached here. 

http://www.rhichome.bnl.gov/AGS/Accel/SND/RSC/RPWG Interlock Talk_files/frame.htm
http://www.rhichome.bnl.gov/AGS/Accel/SND/RSC/RPWG Interlock Talk_files/frame.htm
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